Disruption of spermatogenesis in mice lacking A-type lamins.
Nuclear lamins are structural protein components of the nuclear envelope. Mutations in LMNA, the gene coding for A-type lamins, result in several human hereditary diseases, the laminopathies, which include Emery-Dreifuss muscular dystrophy, dilated cardiomyopathy, familial partial lipodystrophy and Hutchinson-Gilford progeria. Similar to the human conditions, it has been shown that Lmna(-/-) mice develop severe dystrophies of muscle and fat tissues. Here we report that Lmna(-/-) mice display impaired spermatogenesis, with a significant accumulation of spermatocytes I during early prophase I stages, while pachytene spermatocytes are severely defective in synaptic pairing of the sex chromosomes in particular, leading to massive apoptosis during the pachytene stage of meiosis I. In contrast, oogenesis remains largely unaffected in Lmna(-/-) mice. These results reveal A-type lamins as important determinants of male fertility.